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IIpoBepka rumnores

MarepuaJg 3agaynuka bop3bix [. U JlememeBa b.

MCTOH MAaKCHMAaAJIBHOTO
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3amaaum HA HAXO0KAeHue orneHok MMII

1) U3 3anmaunuka JlememeB-bop3bix

5.4 CoeMecTHOe pacnpeneneHue BenuunH X u Y zamano pyHrmmeit

H(ﬁyjme—(9+ﬂ]y
x! '

flz,y) =

Bemiunna X NpHMHKHMAeT Llelble HeoTpUIlaTelbHbIe 3HAUSHM S, a BelTHun-
Ha Y — JelicTEMTeNbHEIE HeoTpHIlaTenbHble. MMeeTca cryualinas Be1Gop-
ka (X1,Y1), ..( X5, Ya).

C noMoNIbK MeTola MaKCHMATBHOTO MPABI0NoN00H I OLleHUTe

1. uj;
2. a=8/(8+8).



2)

Ouenkn xoappUUMEHTOR IMHENHOMN Perpeccuy, MOMYUEHHEIE METOJOM MaKCHMAllL-
HOTO NPaBIonoao0is i METONOM HaMMEHBIIMX KBaJpaToB B CIyYae HOPMAJIbHO pacrpeXeleHHOM
cny4aiiHoi cocTaBIgoniei, Oy ayT COBNATATE
BCerma
HHMEOTTa
ECIIN KOBAPMAITMOHHAA MATPIIIA CITyUalfHO COCTARNAKIIEN HYIeBan
eCIIN KOBapMallHOHHAaA MaTpHlila cTy4aliHOl COCTaRNANMIIEN AMaroHanLHa

£C/I1 KOBAPMAITMOHHAA MATPHIIA CIYYATHOM coCTARNA0NIE MPONOPUMOHATEHA €M HITTHO

(=]l 5] [2] [=] [>]

Hem HEPHD.EG omaema.

W
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Ouenkn xoappUUMEHTOR IMHENHOMN Perpeccuy, MOMYUEHHEIE METOJOM MaKCHMAllL-
HOTO NPaBIonoao0is i METONOM HaMMEHBIIMX KBaJpaToB B CIyYae HOPMAJIbHO pacrpeXeleHHOM
cny4aiiHoi cocTaBIgoniei, Oy ayT COBNATATE
BCerma
HHMEOTTa
ECIIN KOBAPMAITMOHHAA MATPIIIA CITyUalfHO COCTARNAKIIEN HYIeBan
eCIIN KOBapMallHOHHAaA MaTpHlila cTy4aliHOl COCTaRNANMIIEN AMaroHanLHa

£C/I1 KOBAPMAITMOHHAA MATPHIIA CIYYATHOM coCTARNA0NIE MPONOPUMOHATEHA €M HITTHO

(=]l 5] [2] [=] [>]

Hem HEPHD.EG omaema.

4)

MeTonom MakcHMansHOTO NpaBgononobua [oma oLeHIT MOETE
i=b+ hXe+ ...+ GXs+e,

rae £ ~ N0, Uff ), mo 12 mabmogennam. Okazanock, uto F55 = 24, Onenxa qucnepcun cayuaifHol
COCTaBIAIMIEN paBEHA

0.5 2.4 B
@ 24/7 @ 0.48 Hem eeprozo omeema.

5) YueOnuk Marnyc, Katsiues, [lepecenknii

., yn — BHIGOPKA 3 PACTIpejeJenis ¢ MIOTHOCTLIO hiy.8) = 1/86,
: u h(y,f) = 0 — B OCTANBHEIX CHYHasfx (0 < 8 < oc).
aLROre Opasaononobund,

10.3. Ilyers ..
ecya 0 < x 5136' y
Tlokascrre, YT § = max y; ABNAETCH OLEHKOR MAKCHM

H HaflzuTe ef CMEenlEime.

6) Yuebnuk Marnyc, Kareiies, [lepecenxuit



. 1Yy — HEIARNCHMBIE, OAHAAKOBC pacnpe/ie/iedHEIe ciydaiinnie ne-

10.6. ITyers 31, - peane (6,28}, Tlokamure, 4T00

THMHHEL, PARHOMEDRTIO paﬂﬂpﬁﬂtﬂﬂﬁ'ﬂﬂhﬁ.‘ Ha HHTE

B 9.
a) ONEHKA MAKCHMAIILHOTD npaBaonoaotnd ecTh § = max ;) 2:

6) 8 senAercs CMEMIEHHOMN, HO ACHMITOTINECKI HEeCMEIIEHHON;

) V{f) acomnroTireckn pasHa 82 {{4n?).

3aauyu HA MPOBEPKY r'MIOTE3

7) Yuebuuk Marnyc, Katsies, Ilepecenxmuii
10.12. Tlyers p — BEPOATHOCTD BLIMAAEHAA OpIa nps Bpocasnn morers. Mz n = 100

I:Cﬂb[T&HI:Tﬂ T = 42 paza seman open u 58 — pemka. Tectupyitre ma 5%-mom
YPoBHe 3Ha“HMOcTH runoresy Hp : p = 0.5:

a) npu nomomp tecra Bamsaa (W)

6) npH noMomm TecTa MEOMKHTE el Marpasxa (LM);
B) [PH NOMOIIN TEcTa OTHOWEHMH npapaomonobng (LR).
10.13. Mmeeren 80 nafmomenmis myacconopekoil cywTa

IHAYMEANE DABRHO T

Ho: A =20

fnoit senrmme X, Hx cpegpee
= 1.7, Tectupyitre Ha 5%-Houm YPOBHE 3HAMHMOCTH FHOOTEIY
a) upn nomomy recta Baasma (W

6) npu noMoum Tecta MEOMNTE M Jlarpamaa (LM):

B) NpH DOMOIIA TECTA OTHOMmeHM: npassonoaobns (LR).

8) W3 3agaunuka [lememes-bop3bix

3agaua 5.1.

Hama Boea (Bnagmmup Huxonaeswa) u Crpunad ([egesas) sapadarbisa-
10T Ha [Inoke gaTael, yToOE KYIHTE TpaBHiany. Yncno sapaboTaHHEIX 3a
#-BIiI DeHBb YATIOB MMeeT IMYacCOHOBCKOe paclipeleneHHe, 3apaboTKH 3a
Pa3HbIe THI He3aBMCHMEL 3a mpolequie 100 qHell oHT sapaﬁm"anﬂ 250
YATIOR.

1. Omenure napaMmerp A MyaccOHOBCKOTO PACTIpeleleHHs MeTOIOM
MAKCHMAIEHOTO IPAEIOIION06HH.

IMocTpoitTe 95% NOBepUTENBHBIN MHTEPBAT A8 A.

IIpoBepETe TMIIOTE3Y O TOM, UTO CPeIHM THeEHOM 3apaboTOK pageH
2 UaTia ¢ MOMOLIBIO TECTA OTHOLIEHN MpaBaonoqobmusd, Tecta Bans-
ma, TecTa MHOEmMTenedt Jlarparxa.

9) A.C.Cameron, P.K.Trivedy, Microeconometrics, p.235.

Jlana BpIOOpKa N HE3aBUCUMBIX OJJMHAKOBO PACIIPEACIICHHBIX CITy4ailHbIX BemuuuH Y ~ N(u, 1) .
®

IIpoBeppre rumoredy H,:u =g ¢ TOMOUIbIO TECTa OTHOIIEHUS MpaBAONOAO0Ms, TecTa

Banppa u Tecra mHOXUTENEH Jlarpanka.



10) Marnyc, Katsimes, [1epecenkuii, Ne 10.10

H3BectHO, uTO B MOsienu Y = X[ + ¢

NmMmeercs reTepocKeIaCTUIHOCTD, PUIEM
var(g,)=o7,i=1,..,n, var(e) =02, i=n+1,...,n=n+n,
cov(g;,&,)=0,i# j.

B mnpennonoxeHMM HOPMAJIBHOCTH BEKTOpa OWIMOOK MHOCTPOHTE TECT OTHOLICHUS
npasaonono6us (LR-test) ayist npoBepku runoressl H, : o) =0, .

11) bop3bix, dememes, Ne 5.19, 5.20

5.19 HccnenopaTens BeHMaMiH NbITaeTcs MOHATE, Kak Jorapi@mM KolHuecTBa
PELIEHHBIX MM II0 SKOHOMETPHEE 3a/1ad 3aBMCHT OT KOJIMUECTBA CheNeH-
HBIX MM IHpOkKoE. [Ing sT0r0o oH cobpan 100 Habmionenuit. Ileperie 50
HabmooeHn i — OTHOCATCA K MIPOAKKAaM ¢ MACOM, a ITocaeqHMe 50 Habm0-
OEeHNIT — K MIPOXKKAM C IOBMIIOM. BeHHaMIH CUNTAeT, UTO OXKMaeMOe
KOJIMYECTRO PellléHHEIY 3a71au He 2aBIMCHT OT HAUNMHKI NMPOXKOR, 4 TOIb-
KO OT MX KOJIMUecTBa, T.e. I = (2; + u;. OOHaKo OH IOJIaTaeT, uTo 174
IHPOXKKOB ¢ MacoM — u; ~ A(0; r:rifjl, a IId MHPOKKOE ¢ MOBHIJIOM —
u; ~ N(0;0%).

1. Beimunure norapipMuuecKyIo (yHKIIIIO NpaBaononoomd.

2. BRIMIIINTE YCIIOBMS IEPROTO MOPAAKA LS OEHKN 3, 05y, 05

5.20 Ilocie monrux M3bICKaHMIT BeHMaMMH NpHOIEN K BEBOAY, uTo § = 0, T.e.
UTO JOTapM(M KOMIuecTBa pellleHHEIX MM 110 SKOHOMeTpIKe 3a Beuep 3a-
Iau MMeeT HOPMAJIBHOE paclpeleleHle y; ¢ MATeMATHUECKIM OXHMIaHH-
€M HOJE. OHAKO OH I10 IIpeXHeMY YVBEPEH, UTO OICIepCcHd 9; 3aBMCHT OT
TOT0, KaKHe IIMPOXKKHI OH el B 9TOM Beuep. 18 NMPOXKKOR C IOBIIJIOM
y; ~ N(0;0%), a nna nupoxxor ¢ macom — y; ~ N(0;0%,). Beero 100
Habmonenuit. [lepebie 50 BeuepoB OTHOCATCH K IMMPOKKAM C MACOM, I0-
clenHIe 50 BeuepoR — K IMMPOXKKAM ¢ IIOBHIJIOM:

50 50 100 100
Y =10, y =100, ) "y =-10, }  yf =300

1. Haiinure oeHKH Uif, 03, KOTOpBIE IIOTYUNT BeHnamMuH.

2. Tlomorure BeHHaMIHY MPOBEPHTH THIIOTE3Y 03, = 03 ¢ IOMOIIBIO

TECTOR OTHOIIeHHMS IIpaBHomonobmua, MHoxkuTeneid Jlarpamxka u
Bansga.



YupaxHenue 1 pad0Thl ¢ peajibHbIMU JaHHBIMH
12) ITo nanubM ¢aiina rlms14.dta
1) Ouenure 3aBUCUMOCTH 3apa0OTHOM TIJIATHI OT BO3pacTa (KBaapaTHIHAsl 3aBUCHMOCTB),
noJjia, NpoOAOJKUTCIIbHOCTU pa60qel71 HCOC/IHU B HacaX, KOJINYCCTBA ITIOJUYNHCHHBIX.

2) IIpoBepbTe, uTO MaKCUMalbHas 3apaboTHAs TuIaTa focturaercs B 40 JIeT ¢ MOMOIIIbIO
A) Tecta Banpaa (MConp30BaB JIMHEHHOE U HETMHEHHOE OTPaHUYCHHE),

b) ¢ momoIpo TECTa OTHOIICHHS TTPABAOTIO00HUS.
3) IlIpoBepbTe, UTO MaKCUMalIbHAS 3apaboTHAas Tu1ata gocturaercs B 40 nert, a

MPOJOIKUTELHOCTh paboduell HeIeu He BIUSET Ha 3apa00THYIO TUIATY C MTOMOIIBIO
A) Tecta Banpaa (MConp30BaB JIMHEHHOE U HETMHEHHOE OTPaHUYCHHE),

b) ¢ momoIpo TECTa OTHOIICHUS TTPABAOTIO00MS.

Pemenue.

. gen age = 2005- birth_year

. reg wage age agesq gender duration_weekh subordinates

Source SS df MS Number of obs = 1014
F( 5, 1008) = 25.02
Model 6.7651e+09 5 1.3530e+09 Prob > F = 0.0000
Residual 5.4510e+10 1008 54077771.4 R-squared = 0.1104
Adj R-squared = 0.1060
Total 6.1275e+10 1013 60489099.1 Root MSE = 7353.8
wage Coef. Std. Err. t P>t [95% Conf. Interval]
age 253.9315 133.9959 1.90 0.058 -9.011409 516.8743
agesq -3.436652 1.557422 -2.21 0.028 -6.492812 -.3804918
gender -3105.083 475.3481 -6.53 0.000 -4037.868 -2172.298
duration_weekh 9.796951 20.996 0.47 0.641 -31.40392 50.99783
subordinates 9.623287 1.218617 7.90 0.000 7.231969 12.0146
_cons 8279.367 2915.344 2.84 0.005 2558.529 14000.21

. est store regl

. test age = -80*agesqg

(1) age + 80*agesq = 0

F( 1, 1008) = 0.91
Prob > F = 0.3414
. testnl _blage]/(2*_blagesq])=-40
(1) _blagel/(2*_blagesq]) = -40
F(1, 1008) = 0.61

Prob > F = 0.4359



gen x=-80*agetagesq

reg wage x gender duration_weekh subordinates

Source SS daf MS Number of obs = 1014
F( 4, 1009) = 31.05
Model 6.7161e+09 4 1.6790e+09 Prob > F = 0.0000
Residual 5.4559e+10 1009 54072740.8 R-squared = 0.1096
Adj R-squared = 0.1061
Total 6.1275e+10 1013 60489099.1 Root MSE = 7353.4
wage Coef. Std. Err. t P>t [95% Conf. Interval]
x -3.961059 1.456666 -2.72 0.007 -6.819501 -1.102618
gender -3124.049 474.9082 -6.58 0.000 -4055.97 -2192.129
duration_weekh 11.30611 20.93508 0.54 0.589 -29.77518 52.3874
subordinates 9.550631 1.216168 7.85 0.000 7.164122 11.93714
_cons 6605.916 2325.554 2.84 0.005 2042.44 11169.39
est store reg2
lrtest regl reg2
Likelihood-ratio test LR chi2 (1) = 0.91
(Assumption: reg2 nested in regl) Prob > chi2 = 0.3398
reg wage age agesq gender duration_weekh subordinates
Source sS daf MS Number of obs = 1014
F( 5, 1008) = 25.02
Model 6.7651e+09 5 1.3530e+09 Prob > F = 0.0000
Residual 5.4510e+10 1008 54077771.4 R-squared = 0.1104
Adj R-squared = 0.1060
Total 6.1275e+10 1013 60489099.1 Root MSE = 7353.8
wage Coef. Std. Err. t P>t [95% Conf. Interval]
age 253.9315 133.9959 1.90 0.058 -9.011409 516.8743
agesq -3.436652 1.557422 -2.21 0.028 -6.492812 -.3804918
gender -3105.083 475.3481 -6.53 0.000 -4037.868 -2172.298
duration_weekh 9.796951 20.996 0.47 0.641 -31.40392 50.99783
subordinates 9.623287 1.218617 7.90 0.000 7.231969 12.0146
_cons 8279.367 2915.344 2.84 0.005 2558.529 14000.21

est store reg3

test (age = -80*agesq) (duration_weekh=0)

(1) age + 80*agesqg = 0
2) duration_weekh = 0
F( 2, 1008) = 0.60
Prob > F = 0.5496
testnl (_blagel/(2*_blagesq])=-40) (_blduration_weekh]=0)
(1) _blagel/(2*_blagesqg]) = -40
(2) _blduration_weekh] = 0

F(2, 1008) 0.42
Prob > F = 0.6567



reg wage x gender subordinates if duration_weekh !=.
Source SS df MS Number of obs = 1014
F( 3, 1010) = 41.33
Model 6.7003e+09 3 2.2334e+09 Prob > F = 0.0000
Residual 5.4575e+10 1010 54034818.1 R-squared = 0.1093
Adj R-squared = 0.1067
Total 6.1275e+10 1013 60489099.1 Root MSE = 7350.8
wage Coef. Std. Err. t P>t [95% Conf. Interval]
X -4.079917 1.439439 -2.83 0.005 -6.90455 -1.255284
gender -3178.134 464.0662 -6.85 0.000 -4088.778 -2267.489
subordinates 9.582901 1.214273 7.89 0.000 7.200114 11.96569
_cons 7022.075 2193.404 3.20 0.001 2717.926 11326.23
est store regi4
lrtest reg3 regé
Likelihood-ratio test LR chi2(2) = 1.20
(Assumption: reg4 nested in reg3) Prob > chi2 = 0.5477



